Abstract. The phase diagram of hole-doped cuprates is discussed. By examining carefully some recent inelastic neutron scattering data obtained on hole-doped cuprates and on a heavy fermion compound UPd 2 Al 3 in which the superconductivity is mediated by spin fluctuations, we conclude that the coherent gap in hole-doped cuprates has most likely the magnetic origin and scales with T c , on average, as 2∆ c /k B T c = 5.4. There is an evidence that the spin-exchange interactions play a central role in the cuprates [6, 7] . Thus, it is reasonable to assume that one out of the two OPs has the magnetic origin.
resonance peak in Bi 2 Sr 2 CaCu 2 O 8+x (Bi2212) [13] points out that the resonance peak is an intrinsic feature of the superconductivity in the double-layer cuprates studied so far. The resonance-peak position, E r increases first when the doping increases and then decreases again in the overdoped regime. The temperature dependence of the resonance peak demonstrates that this peak is intimately related to the establishment of superconductivity [14, 7] . It is important to note that the E r is in quantitative agreement with the condensation energy of YBCO [15, 16, 7] , and the temperature-dependent resonance intensity is correlated with the specific heat of YBCO [7] . The resonance peak has been also observed by INS in a heavy fermion compound UPd 2 Al 3 [17, 18] in which the superconductivity is mediated most likely by spin fluctuations [19, 20] . It is also important to note that the superconductivity in UPd 2 Al 3 coexists with the antiferromagnetic order like in the cuprates.
In this letter, we discuss the phase diagram and INS data obtained on holedoped cuprates, and we conclude that the coherent gap, ∆ c has most likely the magnetic origin. ], where T c, max is the maximum T c for each family of cuprates [4] . In Fig. 1 , we present also INS data of YBCO [7] [8] [9] [10] [11] [12] and Bi2212 [13] , which can be found in Table I . One can see in [17, 18] in which the superconductivity is mediated by spin fluctuations [19, 20] it is reasonable to assume that the ∆ c has most likely the magnetic origin.
In general, the superconductivity mediated by spin fluctuations implies that the coherent gap in hole-doped cuprates has the d x 2 -y 2 symmetry [6] . The average 2∆ c /k B T c value for the data presented in Table I is equal to 5.38.
In UPd 2 Al 3 , the resonance-peak position E r = 0.36 meV [17] does not match exactly the value of tunnelling gap 2∆ = 0.47 meV [19] like it is in Fig. 1 for cuprates. There are, at least, two reasons for this. First of all, the INS measurements have been performed on UPd 2 Al 3 single crystals whereas the tunnelling measurements on thin films [17, 19] . The second and, maybe, the most important reason for the small discrepancy between the tunnelling and INS data is an anisotropic character of the energy gap which has most likely the d-wave symmetry [19] . The resonance peak in UPd 2 Al 3 is detected at the antiferromagnetic Bragg point (0, 0, 0.5) [17] , while the tunnelling spectra are measured along the c-axis [19] . Thus, the INS and tunnelling data obtained at different angles on the Fermi surface, and, in the case of the anisotropic gap, it is the reason for the discrepancy of the data.
The quasiparticles in conventional superconductors use phonons for pairing.
Most likely, INS detects spin fluctuations which replace phonons [6] . Another explanation for the presence of the resonance peak in hole-doped cuprates is that it corresponds to the response of the magnetic domains in CuO 2 planes to the hole pairing [21] . It may be the case. However, the same response has been detected in the heavy fermion compound UPd 2 Al 3 in which the superconductivity is mediated by spin fluctuations [19, 20] . Thus, in both cases, this is an evidence for the presence of the superconductivity mediated by spin fluctuations in hole-doped cuprates.
The evidence for the presence of the magnetically-mediated superconductivity in hole-doped cuprates presented here does not give, however, the answer what mechanism can be responsible for the coherent state in the electron-doped Nd 2-x Ce x Cu 2 O 4 cuprate with the order parameter having a s-wave symmetry. Theoretically, there is no solution for a s-wave symmetry of the order parameter of the superconductivity mediated by spin fluctuations [22, 6] . There is a very great chance that, in hole-doped cuprates, the spin-exchange interactions play a central role for establishment of coherent state, however, the pairing mechanism of quasiparticles (i.e. ∆ p in Fig. 1 ) has the different origin [23, 6] . These phenomena awaits future investigations.
In summary, we discussed the phase diagram for the phase-coherence and pairing gaps in hole-doped cuprates. By examining carefully some recent inelastic neutron scattering data obtained on hole-doped cuprates and on a heavy Table I . The p m is a hole concentration with the maximum T c .
